(i2)»Wa*ft«lc*-3^xaB!**ifclSPRtt« 



(i9) ukatathmimmwi 



(43) SBS^BHB 
2002 ^5 M 23 B (23.05.2002) 




PCT 



(10) SBS^MS-t 
WO 02/41422 Al 



(51) 



B(64*fr #S§ 7 : H01M 6/06, 4/06, 4/08, 4/52, 4/62 



(21) SEStrJ^S^-:. 

(22) ;SBgt±iiS@B: 

(25) mmmmom®: 

(26) m&KM&wm: 



PCT/JPOl/10050 
2001 ^11 16 B (16.11.2001) 

B*IS 



(30) Suffix-*: 
♦# Eg 2000-351 812 

'$#1812000-367041 
t$E@2001 -64773 
$$1512001-199752 
1*1812001-199753 
^1SS2001-199759 
1#KI2001-199761 
1*1112001-310323 



2000*11 £17 B 
2000*12^1 B 
2001 *3£8B 
2001*6 £29 B 
2001 *6£29B 
2001*6 £29 B 
2001 *6£29B 
2001*10 £5 B 



(17.11.2000) 
(01.12.2000) 
(08.03.2001) 
(29.06.2001) 
(29.06.2001) 
(29.06.2001) 
(29.06.2001) 
(05.10.2001) 



JP 
JP 
JP 
JP 
JP 
JP 
JP 
JP 



(71) BglAr*S*l»<±T<DjiSSlCOlxT;:S^a 
SfcH^CSStt (TOSHIBA BATTERY CO., LTD.) [JP/JP]; 



T140-0004 KK«Bn D pJIIEfflfpJII = Tl4§10# Tokyo 
(JP). 

(72) fgffl^fc^tf 

(75) #W#/fflfflA (*miZ?l\X<D*»: 

(MIYAMOTO, Kunihiko) [JP/JP]; T 134-0083 £££B 
aiFJUE+SS-TS 28#l-^207 Tokyo (JP). AilJg 
-fl|i (IRIE, Shuichiro) [JP/JP]; T 232-0016 #£JH!l 
**rfiSBS5cBT-TB21#l#907 Kanagawa (JP). 

(MIYAMOTO, Shinichi) [JP/JP]; f 154-0004 
SSStSffi^E^gETgHSS-tlOl Tokyo (JP), 
SHffli? BH (HADANO, Naomi) [JP/JP]; f 125-0063 £ 
Sl6gt5iBej&raT@13S33^301 Tokyo (JP). 159 UJ 
£B (OKAYAMA, Teiji) [JP/JP]; T 370-0875 SURA 
H rfi BSBI242S2 A203 Gunma (JP). 

(74) ttgA: #S± |& UJ ft £ (MATSUYAMA, 
Masayuki); T 220-0003 ft £ Jl I 81 jR rfi B K ffi 
Br27-9«jR*XX h tf 71/301-^ Kanagawa (JP). 

(81) JI^H flUty: AE, AG, AL, AM, AT, AU, AZ, BA, BB, 
BG, BR, BY, BZ, CA, CH, CN, CO, CR, CU, CZ, DE, DK, 
DM, DZ, EC, EE, ES, FI, GB, GD, GE, GH, GM, HR, HU, 
ID, IL, IN, IS, JP, KE, KG, KP, KR, KZ, LC, LK, LR, LS, 



(54) Title: ENCLOSED NICKEL-ZINC PRIMARY BATTERY, ITS ANODE AND PRODUCTION METHODS FOR THEM 

(54) wmzmi M»-?*jufitt-*««L *<Diffi&i/*ftbtf>g&;£j£ 

(57) Abstract: A high-capacity enclosed nickel-zinc primary battery excellent in characteristics such as capacity maintenance factor, 
energy density, and high-efficient discharge characteristics, an anode using it, and a production method for them. An enclosed nickel- 
zinc primary battery which uses as an anode an anode active material of nickel hydroxide compound, such as nickel oxyhydroxide, 
particles and uses zinc alloy gel as a cathode material, wherein a ratio of anode theoretical capacity to cathode theoretical capacity 
is 1.0-1.6, and a ratio of alkali electrolyte to anode theoretical capacity is 1.0-1.6 ml/Ah. 



= (57) jgffiJ: 



o 
O 



-i-i. 6i:u jEmmfo®mzm-&TMymmmt& : &:i. o~i. 6m i 



i 



WO 02/41422 Al IMmillUlIIIHIII 



LT, LU, LV, MA, MD, MG, MK, MN, MW, MX, MZ, NO, Jftffl4.17^«3Ef 3 * 4t : 

NZ, PL, PT, RO, RU, SD, SE, SG, SI, SK, SL, TJ, TM, TR, — USO) ft(Dtzth<D&W%V&&W<D$±T (ffi&l 

TT, TZ, UA, UG, US, UZ, VN, YU, ZA, ZW. 4. 1 7(iv)) 

(84) , JISB (7t«;: ARIPO 151* (GH, GM, KE, LS, MW, iStt&IHSffi: 

|MZ, SD, SL, SZ, TZ, UG, ZM, ZW), i — 5 *>7ttlf — EI®iS£*8 SS 
' (AM, AZ, BY, KG, KZ, MD, RU, TJ, TM), 3 — D *y / 

1 HP (AT, BE, CH, CY, DE, DK, ES, FI, FR, GB, GR, IE, IT, 2 - KatftttDBSBl-Ol^Ttt. 5£#j56ft * *l« 

LU, MC, NL, PT, SE, TR), OAP1 ftfr (BF, BJ, CF, CG, OtPCTlSMv hO^BMf^lfffi* *lT Tri- K£R&K 

CI, CM, GA, GN, GQ, GW, ML, MR, NE, SN, TD, TG). <D 15 << V >X J - h J £ #!So 



WO 02/41422 PCT/JPOl/10050 



W m m 

5 $h&h* 

25 fitoibtlX^Z (%mWf?3 6 5 1 2 5), 

1 



WO 02/41422 



PCT/JP01/10050 



i 

7>) ^M=>y^/^ffil / p v -^mfe 1 b^b^^TV^5> OfcW 2 0 0 0-6 7 9 1 0^ 

-CV>ftv\, 

2 



WO 02/41422 



PCT/JPO 1/10050 



r^©#m«> 1) &m/&mmwii®mit<DMcmfc, 2) lE^a^A^^t-s 

* fcx *38W©tt*S:-r KT £ bMmki-% ZklcX*) Egmfc&tift 



I 

t 

WO 02/41422 PCT/JPOl/10050 

i 

i 

0 ~ 1 . 6 k U !EMm$&%MfcM1-Z> Tfr-b V MMmit^ 1 . 0 ~ 1 . 6 m 
1;/A h t i"5 £ i fc4#& b-tZ%fflJ&- y ^/HE»~*««l"e*>5. 

l 

jm&<Dft®{m<D#&t. imjEWfe®K<D#mott&, o. 2 i~o. 5 : 

1 

# $ it fc £> T* & o T t> i V \ 

i 4 



' WO 02/41422 PCT/JP01/10050 

b;< \t r. n b tr v > 5 ***s*mt~ v ^jvm-xh 5 r. t tmt. U < s 

SffeJEfii^«*ft^5 3/^i'hl«*iMb«fe»4, ^v^te^^K Eg£ 

P/Vlgfrfr bftY), fr^WffiT&TF^B&tirX* 2 0 0-260 < C®f&ffltcR8& tf 
/V>3Rft**tt^ ©JfcJSffifl*. lOOQ-c mOTT'fcS £. £ U\ $ b ^> 
10 $#cRfb= 5/ ^v^fl^&^-Cife 6 r i: aw* u\ 

3-1 0|Cl:%T-fc5r fc##*U\ 

i. o~3 0 OmVg©iiOt©^t5 

15 Zb&X*%% 0 

tf?0£L<s itulB^fff^^ Jt^ffiUl. 0~3 0m 2 /g©^2 5~ 
7 5 «S%;ftt«fci£Bi8f 30~300m 2 /g O^is^ 7 5-2 5 5Cft%<2M 

wttK msjEm^m^o. o5~o. 5MA%<DWi^xm^fhx^^^t^ 

5 



WO 02/41422 PCT/JPOl/10050 

tf^vt£mkzmm®$s\mmi>X'(yv4 ft? mmmm&'tzz. t\z£ 

20 -f5ri^W*U\ 

8 0°CT\ 2 4I*IH~ 7 2B#HWTfc 5 r. £ 5 0* U\ 

6 



WO 02/41422 PCT/JP01/10050 

i 
I 

5 j^/U*fc#fcjE|i*efc5. f&IB=5/^m^«-T-©¥^#^^ 1~5 0 

t 

is s&tc, ^^0^L^mm^jm^y^mt^iEm<Dm^mix mm^ 
M\&m&***simfc- yy~jm*fcjEm&mmuyo*m\i u imit 

20 3»&»l£oTteE©&£fW^ 

/uj^J|MSfl***>fc9©^aSl. 5X10 4 ~3. 5X10 4 N/cmtfc5rt 

7 



WO 02/41422 PCT/JP01/10050 



JMfr&^XftWffiffl* 2 0 0~8 0 0 vm.k1r&Z.b&&tZlAt\ ZbKs m 
iEffififcSfc&S - 2 . 7~3. 5 g/cm 3 i!-t-5^i:^^UV\ 



2 Eitt, #3? 2^»mot^s/ ^w&-ikmm<Dm&ijfe<D i ^ 
io ^3 mi**mm<D%}%z%7jkiry7 7x*hz> 0 

15 %mm-tz> it t>(o^<owm 

zhzjEmmyonz^-t ziEm&m 2 1 ©1*1^^1-5 & 5 wx^£ 

25 -OiEll^^co^FWa^^ 3 

8 



WO 02/41422 PCT/JP01/10050 

(i) Ma^i^^-r^^a^ait©^ 

x'hZtzfr, ^^Wotefrt*US^-afc*fct4«?toSl:t±l 5 0 0~1 9 0 0 

-ikmmtLxmfYi-^mm^^xn^Ait^i. o~i. e^te 
stmxhZo 

i 

25 V^5ridS^T5fc*^ife5 0 



9 



WO 02/41422 



PCT/JPOl/10050 



( 3 ) i t-c v ^-timm* t m*mnm t <o 
mm^mmmomM.mmm^^x^ mi t <Dm&tfm& tttzo 
'&±<D^mz x *> *mw<D g t ox&m%wi&&nft • wtrz r t &x* 

I 

^mm^mm^y^m^-^mmi^^Xs^m^n^m^i-^^o^ 

1^-0. 5 : lfcU ^fCx jE«^W»t»©*HfWlJO#3»i&W&^ 1 5~3 0 

10 



WO 02/41422 



PCT/JPOl/10050 



±12 (sen ^*3v>x, ftmfonowmt lx\% mz.it, jEm-sm^gm 

m$m<D#®fci$<Dwmk, lEmmyonvtmottz, o. 2 : i~o. 5 = 1 
wvimbiDtktK z^mzv'b^b, tib (^2) xm^ti^m^n 

15 NiOOH + H 2 0+e" -> Ni(OH) 2 + OH" (5£2) 

20 0. 2:1-0. 5 : l©«BB^0*U<x J:9ff*L.<»0. 25:1-0. 
4 : l©$5fflT*>D, ^^tb<»0. 2 8 : 1~0. 3 4 : 1 <D$mXh 

25 1$<D#&£m*&Z.<Dim&y)/\^b, ^Mft^^ftfcEfeM^t^ 



WO 02/41422 



PCT/JP01/10050 



t : 

©f&ffl;W£L<, i9ff*U<ttl8~2 7#a»%©«fflt?*>5, 
L'<f±2 O~2 4ft»%0«5Brc&3 o 

i 

15 *t-25i»6>-c*>5. 

1 

12 



WO 02/41422 



PCT/JPOl/10050 



feb/^K gfU^y^TK ^JH^A^r- i03ltfiia^< ifc— o©#i®t 

25 fcra^Vh (Co (OH) 2 X —Hfca'Vl'h (CoO), Z^Zn/^h (C 

I 

13 



WO 02/41422 



PCT/JPOl/10050 



o 2 o 3 )> ^^fcffs^i^T't s ztizmfc&mLxtti'frmikxsvuh 
(coooh), mmit^^v (co 3 o 4 ) %¥<D^mmmhiik=L/vi<hm 

1 
i 

tOip^IEffi^J^jt^oV^^ ^H^Fl 0-2 3 3 2 2 4# 



14 



WO 02/41422 PCT/JP01/10050 



i?1 0-2 7 5 6 2 O^Jkns WlO-1 8 8 9 6 9Jt4kW3:timW£ 

i 

f^*f T? 2 0 0 - 2 6 OV(D^mW%f&t°-?*7FlTh(DT*hZ>Z.b-t)K ^KB 

10 

^^tlfc^^7K^b=5/^^^«> ^fi^tf (DTA) }C:fc5V^ 2 0 
0-2 6 0°C©f5ISHmt: o -^^1-^ #^&fdftm£ft£Mt-5 - £ 
15 &JiiI&Lfc 0 

Mf^^^2 6 0 < C^x.fcl9, fc5V^2 0 0 < t^»m^ 

mmm&<D*;vvh4\:itMx~mm£ft^mmfiffi\z&^x, 200- 

20 2 6 0t;O|5ffl^P»t o -^^1-5^^iy7|c^^y^/l^^^ ^(Ditmi 
#;1 0 0 Q • cra^Ts ^L<fi30Q - cmFJTCi^luIW;li» 

25 &fr5 0 

15 



WO 02/41422 



PCT/JP01/10050 



i 

10 Mte#:#£;it5, 

1 

<DXh£^\ 

mm &mik(D ^ 'V\> y m\mxw& $ ntc** z^mfc- v tr/vmj-iz, 

1 
1 

=i/^K KiftHn/^f- (Co 3 0 4 ) *5«ttJ<»fk3^h (CoO) cd 5^ 

$m^ft£«W-5fc#\ —jKttteu 0. 5~2 o®»%@^-efe5o 

16 



WO 02/41422 



PCT/JPOl/10050 



-16 0°OM £*VTV^ 0 
n 5. 

i 

mk, 10mol/l (Dfrmik-t h ]) ?A7k3M5 0 OWAUk, 1 2®*% 

17 



WO 02/41422 



PCT/JP01/10050 



*mi\Z&\^Xj%^bfo%±^\&mb LT^ $J*JfY 2 0 3N Er 2 0 3 , Y 
b 2 0 3 , fcifO&m$M>> teit^CaFgJfcifO^JI^j/flrfb^fcjffetLS. 

^t^UT, 0. 1~1 0W*% 0*L<f±O. l~2Ri; 0 /otf>®fflT*JB^ 

20 

25 ftfe<0*£fcT*fc5£fc&Wi:**-S. 



18 



WO 02/41422 



PCT/JPOl/10050 



.±!bk*5v>t\ mm- y^M\&m^<D¥i%m.mK 1-50^ m<mm^ 
5 , r. ©jEtticffi v > 5 = $/ srMt&mwmmn t lx\% ttisxm:- v 

1 

2. 7~3. 5g/cm 3 gt©imr^5T*#5„ 

20 U\ 

19 



WO 02/41422 



PCT/JPOl/10050 



i 

10 l^io %©$6BBAW4 b < x 3 ~ 5 %©*Sffl3*<KHi:0£ bv\ 

fete =i b oafls r. ©f&ffl SrTIll 5 <b , «t o Tfi jEgj&sigW t 

15 <£3 0 

bl\ 

20 ^-^^7KiMb=- y «fc o Tl43i$ JtS „ 

l) *ttfb=j/^yv©«3i % 2) 3^bft^*tt^»{b=:y^©ifii, 

1) 7ki^b=y^©«t3& 
25 7k»{t=y*7W± N &S=y^£BMaS#Pbfc^ T/U*y*Cf»flJLTfm 

20 



WO 02/41422 PCT/JP01/10050 

i 

zoxmt&^x, mtfcxzmffiix k^kw^i:, 
&metz ztKxv rnrno wfc<Dm&*n% ^ t &x% 5 0 

15 ^#fffi1-5r i^pHSri immmWi-ZtcftfrBMXhZo . 

ro^fpxmo^fi, 3 o~4 o'cotsisw* u\ 

b (bik&mzWimmM-t 6 £ «t o TfT 5 £ <t 5 0 

25 2 > a £VV b ibj^Ml^Ml^ y ^vnptiBi 

21 



WO 02/41422 PCT/JP01/10050 

o'oWi^ut, ¥WS 1 - 5 3/^^ 5 ~ 7 f m Wt 

^LTTKiHb^y^/l^^ffi^^^/WAa-h^tLJ&iSe,-^ Co (OH) 
2 t ft o TUtff fcti Lfc^ CoOOH^Co 3 0 4 ft if ©fc$|UH4© = AU b HUft 

io fb&4fete(E£i-5. 

* f flJf£S©7f«b= s> *vw|£?- £ *SHb = Av btt-=FS: 5 3MJ-© * *c&A U 

15 Jftfc.«£»&fT5. 

i 

22 



WO 02/41422 PCT/JPOl/10050 

i 

i 

%<dw&, ±mm*mz&if5*'*/i'b<k&yam?(D^m±o. 5-2 os 
5 &%<Dmmzwtmzti% r. t tmt. u\ 

,0. 5S*% i &4>fci>#&r± % TKSHb^y^wfe^ffi^flitt^ f y 

10 m\^Tjv% v xmzt lxix xmzi- y v v TWWb* y 

Srk^ fc^&iMf 3 r t *s-t?# 5, # ©T/i^ y 7jq»©H^te 1 ~ 

e*lt®PWi*Sr*>* d Kfeb^ftv^b-e*, t) > tat 1 4 N«t 5 ii^^-rs 

tr/i^ y *£WR ioo w*»*r 1 5 ~ 2 0 Mft^is:^ 

20 i-5r.fcas$?*Li\ 

; 23 



WO 02/41422 PCT/JPOl/10050 

i 

i 

5i U^fflgtefe^l 0 ORSSlWiatLl 0~1 SKSfTC&So 

I 

torn* *svi>wk&wmmfcmk~y&/m : ¥-bfcb<D}km±, ^/whit 

£**BR*SMfc;= v TMSfr 10 0 JffilfPfcat LTtK 5 ~ 3 0 M$&©Jt*5*ii 

i 

zfomimzm^zzbtfxz z e 
10 kwM.mm.i~ hvv&b lxix 1^5-15 %<DX®m*m^ti, * 

1 

ttps^W^LTi 0 5~i 2 o^i^ffl^W^ Li\ 
bftXZZo 

I 

I 
I 

] 

20 (jEMS-M) 

1 

1 
t 

t 

| 24 

I 

t 

i 

t 



I 

I 

WO 02/41422 



PCT/JPOl/10050 



10 jEtt^3Wi:i-S. 

^ y * fc if© # y y 7 v t -km V ^ 5 n t tf*T- # 5 o 

■i**8£p©E£tt, 1 5M%sit^»* l< , wmsmm mmm*= 1 0 

0:3-10 (©fiJt) ©$5ffl;Wfc:jIij0*Cfc5 o 



WO 02/41422 PCT/JPOl/10050 



i 

pWBWtefcVvrtfu il^£3ft5J8^^©Jfc*Bi^l. 0-3 0 

OmVg, ^ 10~200m 2 /g, $ h\Z 0 - 1 0 Om 2 / g 

10 ±IB*Sfflrt-CS^$ti5ii^0*U\ 

» 

15 15fl%^x.5^ IE®gttM:©flEi* kftZtz. m 

oT^«t<, £.<0«£\ #**fc?#Jt*Mfl. 0~3 0m 2 /g« 

S^25~75 ®S%Rt>*JtS®a 30~300m 2 /g (OmmPh 7 5-25 
20 **%©SB^3RT*)5r i: LV\, 

itmmm 3 0 ~ 3 0 0 m v g 2 5 ot&Mi 1 . 

0;~3 0m 2 /g«fW7 5fi%^i5), ii^l^^^t, & 

ffi^> Mit 3 0 ~ 3 0 0 m V g ©M^5 7 5 5 i (it 

25 igmffil. 0~30m 2 /g©MW2 5Si%*i),t^^f75// 

26 



WO 02/41422 PCT/JPOl/10050 

i 

i 

si 

i 

t 

» 

j 

20 Kj»£;ft5 0 

l 

i) jE^^j^^m^ 

'jEm&mn, mmmm^ &m&mmmxhz>mmM, ^^^\ wm\ 

25 m^^Xfo*)^ -1^1^777^ f^ffiV^ftSo 

i 

i 27 



WO 02/41422 PCT/JPOl/10050 

• ;#*U^«#&fi4 0%KOH*$^T-fc5 0 

iPfffiahSflFiSfc UT % 9 0~9 2 : 4-6 : 0. 0 5~0. 5:0.0 5-0. 
15 3.0 :4^6©fi^W*U\ 

2) p-93y^'> a yftl 

^J«s NflHtfJ&n — 9flTT?tlofcO. 5 X 1 0 4 ~5 X l 0 4 N/cm©f£IS<£>t> 

1 

©##SL<> 1. 5X10 4 ~3. 5X 1 0 4 N/cmO|B|g#J;!!)#*LV\, 

I 

25 

28 



WO 02/41422 

i 



PCT/JP01/10050 



3) ^7 = a^S^l 

i 

^ <£> & p Ml ^ fc&£-f-3 ^Tt*5 p -/t-& $ V ^ ~ 

i 

t^Slt^gfl 1 0»/im~lmmSlSOt©t?i!)5. 

4) 

*5V^T«, 2 0 0~8 0 0 Mm©iffl©t^it5^iiaot, 3fe#fc&©i* 

t 

15 8 0 0MmSra*.53SB»tt, ^©li^tfbo 

20 5) J» 

25 *^S:JBEA-f5wt{CiiJ^^Sfxfc»n5o w©i#O^JBE^{± % 0. 5X1 

29 



WO 02/41422 



PCT/JPOl/10050 



0 8 -9.8 X 1 0 8 Pa ©£E*#flP* U\ ^J±^f^±IB|Sffl^T[Hlofd 



i 

5 rj»TU*5. 

15 &fl>ofc 0 - 

20 4) ^MR«poiRWafeSlLfc. i-ftt>t», zi^^tf^tejavvctt, 4 0% 
25 ft«Ftt«SiSfe#**Lfc a 



30 



WO 02/41422 PCT/JPOl/10050 



0. 5®fi 0 / 0> #fco. i~o. 3®t%, ©W-frTfE^*ixrv>5ri:^a*t 
15 jnfc «t 5»^#J©PM^^ 

E&SftS^T y ^77 JJ y«Xfi^r7 JJ 

1 

tfo<5o 

1 

: 31 



WO 02/41422 PCT/JPOl/10050 

1~1 0 tim&tii-t. LV\ 

10 M^-f"S-<b^tti*5o 
1 (SI: Ky^gTO 

TUT, j5f$<£Bft£^/&L&V\ 
(S 2:!)x^ 

32 



I 
I 

WO 02/41422 PCT/JPOl/10050 

i 

(s 3 -.mm) 

5 %bfitz.^m^n-;v^v^\z.xwim^]£m't^o 

( S 4 : Wm 

10 (S 5 : «V^»t) 

2 2~1 OO^y^aOilftU^tT^IRLTx t§150~710 

(se rm&mw) 

20 wnDjEm&Mfcfmzti, Mim*>ftx^%mmmjMK&<>xnmmfr& 
25 imnxby), ^(D-mit^y^y-^-ikmmxm^fix^mM^ 

33 



i 



WO 02/41422 



PCT7JP01/10050 



"jMfcttfclfik -T^^^AO. 0 6®*%, tf*^*0. 0 1411% T/U* 

*]Uf\ 

15 ASfftBttJC & LT*fi3EI&T?ftft < ffi^^^V^S- £ U^JM fit, 

20 #3§0J§£:fc^T0£ U^ffil&^^©2p^^(i N 100-3 5 0// m©|ffl^ 
o* 5 % WJm&ffi 100 » mU^UTom^X WfflfcRTHfA'iffl k <d® 

25 5jz^@^s 3 5 o v.mmm*mz-z k, mmm<Di&mz£ox, ±mm, 



34 



WO 02/41422 PCT7JP01/10050 



9T9 9MKSLs CMC, TA&lsW3i}>*m^Z-k&'T*%Z* 
io [fMHg] 

20 />& < , ?L\zXm8&&<OT)y'% y tt«SFtt>t»-e© g E$$?&&£^b&ti, 09*. 

35 



WO 02/41422 



PCT/JP01/10050 



R6f (#3^) mtiL%<DmW:lEmtr-x*mirZ> 0 

\z.mm%m^^t^ ^ t ^^xmm^mi^r^^ zti>x*%% 0 
^x\ ffimvmmzm^xmmfc*^ vmdmim*mvtim£*.mk~ 

[^(d^ j 1 smfaLR6i&mm!%Km%i-5JEm&M!&M&m%tiimLx, 

' 36 



WO 02/41422 PCT/JPOl/10050 

, (t/v* y tt%®&ft) 

fi LT# 3 ^T/W* y mm^m^ftT 5 0 

io tommommt, lEm^womm^omm^mt^^t^^x't^ 

15 ^/«SULtp„ 

20 Q^<D7kft%%£\m£i-zzkttmibx*m^tewms 

i 

^©fcfc^ £n*ofrft%&£1-Z^m^t>Z^&\z£vX~y^Mik 

: 37 



WO 02/41422 PCT/JP01/10050 

i 

i 

5 £ttJ:o , r*j*£*i3, 

io ammt^omm 

15 SfrlBitifc- $?^tt, ?St4 0~8 0 1 T\ 2 4 H#H~ 7 2 H#F^^T 5 £ k ft 
&* U\, 

i*t"5^Fs (0 : t) = (4 0-8 0 : 24~72) (75 l^^jft^itrT*^— J 
>#1rZ>Zkfc3:^X&M,\LOCVfflm. (OCVSrfiTS^S) #FTfBi:fc$o 

38 



WO 02/41422 PCT/JPOl/10050 



5 as^bjxs. 

^jWJRoy^^^tt, Wfcff:/ntfl^:&-#;*--p (PC) 
**»BR©1EI&W\ W^fiTKSHt;* V (kohtK^) bomfy&trtfV, 

i 

15 mn^©^b3i7cm^:i 5 g B^m^jiB & &v\ 

i 

20 fr*irtfflb~yfrM*^ Wm (tK) IMk^«aj:9 t>**©*t?SBtt« 

' 39 



WO 02/41422 PCT/JP01/10050 

i 

r (D^mx mnM&TM(Diim~ v 3 o tot 

Sfc «fc oT«JiasfiT"t-« - £ £»J1~ 5 0 

10 r.^ I « j 

; (^WJl~5*3j;^Jt»Jl~4) 

^^#ffl^"C?5% Zn x 1% C o & K-7° L^TK^- y ^VWft^ 10 0® 
g|fBK:7fiffl;|fl<DCo (OH) 2 %iP^#U^^blON NaOH&15fi 

r. ftaq^tf **7KSMb= * ^wK^-cfc 5 r t <ovm^ x rd J: 5 kj£ 

4 n <^^F©^^-dr S/*HMfc:= $/ ^r;V©N i i^tt, E D T A jg^Mt^H: I 

c; p &m J; o -c Lit t r 5 5 4 o fc 0 

25 jEffi£*aSr3EMfcLfc 0 

40 



WO 02/41422 PCT/JPOl/10050 

i 

&^*S'*i6ft=>y£vl' : : 1 2N KOH= 10 0:6: 5 

f£k Ltc 0 

1 3Eft : Wifr&'H : 1 2 N KOH= 100:1. 5:55 

£<Dm<Dffl&#/l'<0&&*2. 7 0 g/cm 3 m^Tfeofc 0 

n*&m\z*Frzwmit*i. 3mi/Ahc/^i5am si©mwi 
~ 3 m*rtis/$ t tr, * • y v • -<y v Ltz.&mm/& 

15 - s/ ^/u-lEI&-ft«ttSrfm tfc 0 

3E»cjEWIfcMt*fi-SfMf»tt:*Sr, l. 7, l. 6, 1. 0, 0. 8m 

i 

1 / A h £ ft 5 «£ 5 Lit £ t $W>\* S H«J 3 (OWM t mmfc LX S MMM 4 
~ 5 *3 <fc tfJfcWJ 3-4 ©S?fo&fEK Lfc 0 

20 #|Bl-5 0 

i 

2 0°C#|S^TT- 1 5 0mA 1 . 0 V# y f • *7<0}£mSfc^fcfTfcofc o 

k±o^m^^ 1 t^i-o 

25 

i 

41 



WO 02/41422 PCT/JP01/10050 



1*1] 



t 


(mAh) 


(mAh) 


a«/je« 


(ml/ 
Ah) 


ie mm® 

m ■ . ■ 
(%) 


mmmi 


2 5 10 


2 5 10 


1. 0 


1. 3 


8 7 


mmw2 


2 2 9 0 


2 9 7 0 


1. 3 


1. 3 


8 6 




2 10 0 


3 3 5 0 


1. 6 


1. 3 


8 6 




2 10 0 


3 3 5 0 


1. 6 


1. 6 


9 0 




2 10 0 


3 3 5 0 


1. 6 


1. 0 


8 0 


tmm i 


18 9 0 


3 7 8 0 


2. 0 


1. 6 


9 0 


\mm 2 


15 10 


4 5 3 0 


3. 0 


1. 6 


8 9 


imm 3 


2 10 0 


3 3 5 0 


1. 6 


0. 8 


4 2 


mm* 


2 10 0 


3 3 5 0 


1. 6 


1. 7 


9 0 



5 2 $ j:t>* 3 i tfc r h 4 i mmz Lxtmm i *s i^wj 2 

$ 1 ^ b> itmm 1 *J i tfJfctfcfll 2 o-^umxlf >f y Tit, ^*ifc i: UT 2 

^Wm* 1 ©Efii • £ffitf>#3»&£*£: * <9 , 1500-1900 
10 mA hi^Sili: ^H»tH*5„ 

-r^T, *»W©-*«ft©KW-i: Lfcmm-ete^&fc 1. 0~l. 6 H&S 

i:bWJ(7)||m^LTS^7 0 o /o^£D^ft^^pXt|X'&^ 

15 ffi^t^iPLT^^, 1. 0-1. 6ml/AhtmiEX*hZZb1>m%o 1. 
6ml/Ah^ii5^ (1. 7ml /Ah) *Ct±jEWJffl*A5|!EJcfl3 LT*5 

1. 0ml/Ah«/j:V«(0. 8ml/Ah) T»ttIEWIffl# 



42 



I 
I 

wjo 02/41422 PCT/JP01/10050 

t 

i 
i 

6~8iz7*i-£ 5\m^Litzk&Mz±ffimMM4iLmzx&mmmbity) 2 

1 

1 

10 omm^. ±ibh»j 1 ~ 5 i 2 0 °c#is^-e 3 0 mtm lt 

^k^$ J frfcm^-^^^2o^^T,-^^2 0 0 C^#H^T■Cl 5 0mA 1. 
15 fe©3«fc:&2fcOT:T^„ 

i 

20 

I 
l 
i 

I 
I 

I 
i 

I 

I 
i 
I 
I 

43 



WO 02/41422 PCT/JPOl/10050 



»2] 





^ 4sa / it 


Villi/ AjI^ 




4S(S/cnO 


m (%) 


* (%) 


mnvu 


1. 6 


1. 6 


12N KOH 


0.4 1 


9 0 


8 5 










0 9 0 


7 9 




mm 


1. 6 


1. 6 


12N KOH 
+ 1N LiOH. 


0.3 5 


8 5 


9 3 




1. 6 


1. 6 


12N NaOH 
+ 1N L i OH 


0.16 


3 0 


9 8 




1. 6 


1. 6 


12N KOH 
+1N NaOH 


0. 40 


9 0 


9 1 



I 



iOH N NaOH#^$ftTV^«S¥l£ (N a OHteW^k^tf) O^^jg 
l^Lta^^mMm^^XL iOH^ NaOH©Wj|<^5ii^ 

i 

tUNaOH, L i OH£>£>&< £ % — O^J^^PcSftTl^^ t>L<M: 
NaOH^^itS^ 1 2Nfc^fcftlWa OH£/BVvCL i OH«;foj£ 

15 £fc N NaOH, i OH&JBlvr«&$Wfc0. 2S/cm£LL 

fctSfci&Kirau *2JC^Lfch-^'r/u*U'4iaMt*rl 2N^ttl 2N 
+ 1N=13N^ Z.tl&*obW^&&* Mx.Wc9~l lNfc*&f?LT^ 



44 



WO 02/41422 PCT/JPOl/10050 

i 

"^3J(Kt") Zm^LTmffifcl 5 OmA/1. OV#;y 
3) 

*10HJfi^il4 0tt?fcfcfcV , »-C> iEH^J(CY 2 0 3> Er 2 0 3 , Yb 2 0 3 , *5 
XtfiC a F a ©4|B«O^»flrfb*fcf4^J(|7y<b«Sr0. 4M&UWML1t 
10 r i ^tt[i^<&^^ft£fm LtL 0 

^^msrg 3 kant-c^i- 0 

mz.jEmZY 2 0 3 %mMLtc%kt 1 2N KOH+1N NaOH^tf)*!^ 
25 TV^o 

45 . 



1 



WO 02/41422 PCT/JP01/10050 



[*3] 





*«/ 


mmm 

(ml/Ah) 


mmwm 


jEffi 

mm 
«*%) 


EM 

(%) 


M 
(%) 




1. 6 


1. 6 


12N KOH 


Y 2 0 3 


8 9 


9 2 


MMM l 0 


1. 6 


1. 6 


12N KOH 


E r 2 0 3 


8 9 


9 0 


mmm 1 i 


1. 6 


1. 6 


12N KOH 


Yb 2 0 3 


8 9 


9 0 


mmm 1 2 


1. 6 


1. 6 


12N KOH 


C a F 2 


9 0 


9 1 


1 3 


1. 6 


1. 6 


12N KOH 
+1N NaOH 


Yb 2 0 3 


9 0 


9 5 



1 

I 

: (H»U4~1 9*5iVJfcttf!6^ 7) 

10 (Efiiofm) 

15 dftSr^l 3. 3mm, ^19. Omm, |$13. 7mm©^2RItt 

In : 0. 0 1®*%, B i : 0. 0 lSI%MA 1:0. 0 0 3fCS%£ 
•^tptiS 100~300jz m©®$fr£&|&5fc 6 4. 5 8 fCfi%fc^ LT, ^/Wb 

20 n't UT<D^y y/mfeo. 3 8 iM%&ta^?iiffliB^T5#raft#u 



46 



WO 02/41422 



PCT/JP01/10050 



#i ^mikm&z 3 . 5 wm°mm ut 3 5 m%m&<D7mfc* y v 

/HtT&*tearT6 1 5 OmmHg^TOiEE^It^- *g£U 

3Efc, 1 0mmH g aT©«ffJRI8fcLT5^MKWt*C, ^-ft-W^ffiS: 

fa.3LXlZ±m<D&LR 6 WfiitoV^T, It) 2 0 WCx-i?y^ot, 2 0^© 
#ffl^Ttrl 5 OmA^oiO'l 0 0 0mA©£««S««:fTftl\ jEfefi^&St© 

i 



47 



W0 02/41422 PCT/JP01/10050 



1 1000mA 1 


JSSL 

515 S 
* 


? s 


tH 

LO 




eg 


LO LC 


3 l> 

3 Cn 






X 


o 

CD 


tH 
OS 


o c 

OS CT 




r— 








Sh* 


« 


OS 

LO 
CO 
tH 


LO or 

co a 
CO o 
tH t- 


it 






|i - 


5 & 


LO 

00 
rH 




5! 
os 

tH 


CD O 

li 


S o 

1 tH 


i 


i 

h 5 


5 O 
-i 00 

H tH 


tH 

LO 

63 


tH 

S3 


eg 

OS 
tH 

CM 


CO o 

c 


3 5! 




n W £ 

il ffi C 
Kg c 


a vO 


Is 


vfl 

1 


vO 

Is 

CM 


£ ! 

tH r 


e vO 
3 3 


11 G 


:>' d 


tH 
d 


CO 
CO 

d 


tH 

CO 

d 


CD C 

53 c 
d c 


3 c> 


IS c 


- o 
o d 


CO 
OS 


<£> 
OJ 


o 

s 


CO C 

d c 

tH T 


D 02 

3 8 


f 

> J 

i . 


D tH 

ii 


LO 
tH 


CD 
tH 

i 


tH 


00 c 

tH t 


H 



48 



I 

I 

WO 02/41422 PCT/JPOl/10050 

Bfi-B^iJ 2 ©Mrtftfr *>jEBbM:&£ 1 £ 5 ^ 9. 3 g> 9. 6g N 
10. Og, 10. 3g, 10. 6g, 8. 7g, *5«fctflO. 9gi:-f5r<i: 

^ttr^T*»« 1 4 £ 3 &tjv% v vtz. mmm 1 5 , 
^ton 6,n»n 7,mmmi s.mmmi B.vames^^t^mD^ 

i 

Jfc^ 0. 5 2i: N ^^©l5ffl^^itWJ6^^ 100 0mA©M 

jEffi^^*5^@(m^©]E^^SC<0^c^5ifc^ 0. 18 
*^^ffilC«^^V^^j7^^#^ N 10 0 OmAO^m^fi*3it^ 

*jg;tfcjfc8^6©:»£\ 1 5 OmAO^cl;W**5J:^lJffi#^t<M / >UT 
20 Vn§ 0 

25 LtCV^ 0 

49 



WO 02/41422 



PCT/JPOl/10050 



^Ofi% 2. 7K*%, 8. 10. 8fI%i:t5ii:i: N 

i-$4 0M%«tfO*»{b*9l>A*»»Sr2. 3^*% 3. 5«*%> 5. 



50 



WO 02/41422 PCT/JP01/10050 



in 

1 







s 


CM C 
CO cc 


» iH 
» iO 


S vfS- 


a 




»H O 


S3 










CM 

1 












T-H 

IN 


§ j 


II 

H rH 




P ' 




m c 

OD C 
CN r 
CM C 


s s 

m cm 


CM 


I i 




NP V 
O 




^ i 




S3 


a § 


3 (N 
















O 

CO 

o 


tH t- 

co a 
© c 


H tH 

3 CO 

5 © 


rH 
CO 
O 












L 










jf 


§5 


vP sS 
lO CI 
00 ^ 


> oo 


^ 
CD 




o 


& 2 


i * 

CO 


NP 

00 
rS 
S 




Oi 




sp 

ON 

CD 
00 


sP 




O 

M 

| 


H N 
>J »-< 

11 


CM 
CM < 


30 



51 



WO 02/41422 PCT7JP01/10050 

i 

I 

I 

I 2 3-2 4 *5 ZtfltmM 9 ) 

l 



l 








150mA 


1000mA 


150mA 


1000mA 


I 


*84&W 




^4 






mm 


mmm 


I 




(# 


(mA 


(mA 


(mA 


* 


(%) 






8%) 


h) 


h) 


h) 


(%) 








22% 


2192 


1994 


1359 


91 


62 


































«01J 2 3 


^IN i 


22% 


2192 


1972 


1315 


90 


60 


H»J 2 4 


&JSC o 


22% 


2192 


1929 


1271 


88 


58 


UMtM 9 


$8&b 


22% 


2192 


1819 


1140 


83 


52 



I 



i 

i 

52 



WO 02/41422 PCT/JP01/10050 

2 ft \X WMM L<DttMM 9K<b^ 15 0 mA*3«fctf 1 0 0 0 mA(DWcWM 

5 kifZ&o 

mmm2 5) 

*&ffe=:5^/U*fc* 2 3 5°C, ffcififtl OQ-cm) 9 0M$S£, 

10 mk®M 5 . 4 TO^iDit 1 0 fM&mk&t&o 

1 

SIT* 3 0^|Bia^tTjB^»«r»5. 
#^T\ ^©MMl 3. 3mm, ft#9. Omm, 1 3. 

15 a&fctfSK 

^'WO. Ollll tf*-r;*0. 0 lKS^ctt/T^^^^^O. 

i 

0 0 3 KifBJSr^tfWttS 100~300/z m<DlE|&£&$&5|c 6 4. 5 8WA 

gpfc, #yr*y/H£ u?Mm\) o. 3 8iitwiit «ue«£&s&-c 5 

20 sHbffi«&s: 3 . 5 w&% zmm Lit 3 5 w*% <Djm.ik% v $ 

3 5 JOSHC zKBHtx h 7 ^^VT £ A 0 . 0 0 0 6 ftEMZMx^ 1 

Z-&tti>\^ 2 0 0xl0 5 Pa (1 5 OmmHg) »T©«ffjJtStg9f ■ 
25 g^U 13. 3xl0 5 Pa (lOmmHg) KT©iMt'5^ 

l 

53 

! 



WO 02/41422 



PCT/JP01/10050 



5 IMtoiTfc. 

MfiM2 6~3 2, *5±tWfctt«l 0, 11) 

iekw^lt, $t7\^m-x^^im (mmt°-*MM, tmm 



C*7] 









y -^^TfcfiWfc 




PC) 


( Q • cm) 




2 5 


2 3 5 


1 0 




III 2 6 


2 3 5 


3 




HJfetfiJ 2 7 


2 3 5 


3 0 




Hffiftl 2 8 


2 3 5 


5 0 




HJfefltJ 2 9 


2 3 5 


10 0 




HJ&tflJ 3 0 


2 3 5 


1 0 




mmm 3 1 


2 0 0 


9 0 




mmm 3 2 


2 6 0 


3 0 




fcbtfctfij l 0 


2 8 0 


3 0 




\mm 1 1 


18 0 


1 5 


*>9 



15 t^^fl 2 0°C^?a^#ll^TT% 1 5 0mA, ^KttlOO OmAOtli 



54 



1 



I 



WO 02/41422 PCT/JP01/10050 



C«8] 







150mA 
MM 


lOOOmAh 

WMMIk 


150mA 


lOOOmAh 


mmm 2 5 


2200 


19 9 5 


13 8 0 


9 1 


6 3 


MM 2 6 


2 15 0 


19 6 2 


13 7 7 


9 3 


6 5 


HS£#] 2 7 


2 10 5 


19 6 6 


12 8 8 


9 1 


6 0 


HmwI 2 8 


2 15 0 


19 3 3 


12 0 1 


9 0 


5 5 


HJf5#!J 2 9 


2 15 0 


19 2 1 


110 3 


8 9 


5 1 


HS£0!J 3 0 


2 2 2 0 


19 9 8 


14 0 3 


9 0 


6 3 


gli£0»J 3 1 


2 15 0 


19 3 5 


1118 


9 0 


5 2 


3 2 


2 10 0 


19 11 


12 6 0 


9 1 


6 0 


JfcM 1 0 


2 15 0 


5 0 8 


2 10 


2 3 


4 


Jttkfti 1 1 


2 15 0 


15 7 0 


8 5 5 


7 3 


4 0 



±!B*8 3&>fc#j&>5 «t 5 ^m&ftffifc&WJZ>MBK'--'?Mm& 2 0 0- 
5 fc&ffl ft, BtflBM tT-* 2 0 0-2 6 0 °Cf&ffl^ 

mm) td&^xwiw&mifijzt < , i^wc&^-cte, ^»^<^§ 

10 X*;2 0 W&M LltfflZ 1 5 0 mA h T*W&£lt1t t # <Z>f JfflWs HJfc^J 2 5 £ 
10 0 % HWlI 3 0 <Dm& 9 5 t) . . r ©tSBf^ 7 

*Rfb=. 5/ £7K£>#*ElC iot % |=| EjfcfctfS«]ffiI $ *IT V ^ £ »c J; 5 £ b 

(mmM3 3) 
15 lEffi©^ 

y T)V%L={- 9 0 SCfigR^ J**ffi«#3. 4m 2 /gO»5. 4f 

sins* >y-tv,<o^)^uvmmo. lfflttpfciw*., loans* 

I 

I 

55 



WO 02/41422 PCT/JPOl/10050 

#;V>T\ Z.om&ya&fl&l 3. 3mm, F*3#9. Omm, (5$) 1 3. 
0 3 WMUZtts 100~300ju m©3E$&£&ft5fe 6 4. 5 8 K*§P 

#yr*y/H* UfMM o. 3 8 ljttttfcJn*., iWfi»**»-C5# 

^b^m 3 . 5 **% mm t it 3 5 M%©*iMb* y * atk« 3 

5 MftSKs Tk^fcT" h 7 7*^T £ A 0 . 0 0 0 6 MS&fcJj];^ 1 0 

15 2 0 0X 1 0 5 Pa ( 1 5 0 mmH g ) &TOWti£WMXim ■ 

*S£U ££>£x 13. 3X10 5 Pa (lOmmHg) OTO^JEE^HT' 5 5> 

XHJfefll 3 4-3 9, #£Xtl&M 12, 13) 
25 -fcSJfe&flsaiLfc. 

56 



WO 02/41422 PCT/JP01/10050 



C*9] 







(»*%) 


Jtffe^l 1 2 


0. 9 


8. 1 


H»J 3 3 


3. 4 


8. 1 


H»J 3 4 


1. 7 


8. 1 


3 5 


1 4 


8. 1 


%mm 3 6 


3 0 


8. 1 


» 3 7 


8 0 


8. 1 


£$0iJ 3 8 


14 5 


8. 1 


££$1 3 9 


2 7 0 


8. 1 


itmm 1 3 


3 2 0 


8. 1 



2 OX:<Dl&M%m%TX\ 1 5 OmA, t>l<ttlOO OmA©^KfefeWt*:fT 

io Bfcio] 





(raAh) 


150mA WC.M 
^S(mAh) 


1000mA #Cfi 
^fi(mAh) 


150mA ffljft^ 
(%) 


1000mA fflffi 


Jt WJ 1 2 


2 12 6 


18 11 


4 5 1 


8 5. 2 


2 1. 2 


HMJ 3 3 


2 12 6 


18 5 6 


8 8 2 


8 7.3 


4 1. 5 


£$09 3 4 


2 12 6 


19 11 


1118 


8 9. 9 


5 2.6 


$£09 3 5 


2 12 6 


19 6 0 


12 8 4 


9 2.2 


6 0.4 


££$) 3 6 


2 12 6 


19 8 1 


13 4 1 


9 3.2 


6 3.1 


££09 3 7 


2 12 6 


19 4 5 


13 2 9 


9 1. 5 


6 2.5 


JHWJ 3 8 


2 12 6 


18 7 3 


12 6 9 


8 8. 1 


5 9. 7 


mmm 3 9 


2 12 6 


16 8 4 


118 4 


7 9. 2 


5 5. 7 


itmm 1 3 


2 12 6 


15 6 3 


10 6 3 


7 3. 5 


5 0.2 



1. 0~3 00m 2 /g©i^ (#HlfiM) «U 15 0mAMl0 0 0mAO 

57 



WO 02/41422 



PCT/JPOl/10050 



^tlfcMLXs 0. 9mVgOS^ (itt&ffl 12) f± % lOOOmAOM 

#J2) tt, 1 5 0mA©JWi^*ROTJffiW«^UTV^5o 
(Hi£#ij40~4 2, Rtffttfcffll 4, 15) 

1 1 5 («*%) i: Lfdfcft, ££0f 3 3 K« 

15 fc*5 % Sllft H»J 3 6 ©*^1>^N:T^i-o 



[Si 1] 











(mVg) 




\mm 1 4 


3 0 


2. 7 


»#!I4 0 


3 0 


5. 4 


3 6 


3 0 


8. 1 


1 


3 0 


10.8 


nmm* 2 


3 0 


13.5 


itfe0U 5 


3 0 


16.2 | 



20 2 0 °C(D?ag#|S^TT\ 15 0 mA N t>L<&1000 m A©5SmaESHt«:fr 

58 



WO 02/41422 



PCT/JP01/10050 



[111 2] 





(mAh) 


150mA WcM 
«(mAh) 


1000mA JfcH 
^4 (mAh) 


150mA 


1000mA 


itmm 1 4 


2 2 5 7 


16 0 7 


4 7 9 


7 1.2 


2 1. 2 


o 


2 19 2 


19 13 


1116 


8 7. 3 


50. 9 


mmm 3 6 


2 12 6 


19 8 1 


13 4 1 


9 3. 2 


6 3.1 


»4 i 


2 0 6 0 


19 2 0 


12 18 


9 3.2 


5 9.1 


»J4 2 


19 9 4 


18 6 1 


10 6 7 


9 3. 3 


5 3. 5 


JtM 1 5 


19 2 9 


17 5 9 


7 5 3 


9 1.2 


39. 3 



I 

~1 5M-&%<DWi&fcm^X, 2. 7SCfi%©^ 0fc»!ll4) IX 15 0m 
A, 1 0 0 0mAV^•f^(D^mSftS.Wffi^ 1 b^>b•rV^5 o 

i 

(hb»!ll5) fl, 1 5 0mA^l;^*S.t>^IJfflW^/>tTV^5 o 

iTi:^ot, ii}©ijbt*4 cs^^^-y^ g sm^jdi nnmm* 

(HJiM4 3~4 9) 

S.t>*tt;^ffi^2 7 0m 2 /g^llfp v m^^i i^i-£5ft*Sj&Jfc (JC 



59 



WO 02/41422 



PCT/JP01/10050 



I 



mi 3] 







J**®K270m 2 /g©5& 








M^lB^tfc «*%) 


«*%) 


3 5 


100 


0 


8. 1 


mmm* 3 


8 0 


2 0 


8. 1 


»J4 4 


7 0 


3 0 


8. 1 


^»J4 5 


6 0 


4 0 


8. 1 


$mw4 6 


5 0 


5 0 


8. 1 


HJfe0!l4 7 


4 0 


6 0 


8. 1 


■$mm± 8 


3 0 


7 0 


8. 1 


«0l4 9 


2 0 


8 0 


8. 1 


HJfefll 3 9 


10 0 


0 


8. 1 



2 6 °C<£M#ffi^TT\ 15 0 mA, t>L<«1000 mAO^tirfT 



60 



WO 02/41422 PCT7JP01/10050 



[#14] 



i 


Iffl gA. +/r 


150mA IKII 
^•m yiDAnJ 


1AAA— A *fc£r<£& 

1000mA JkH, 


1 r - A A 

150mA 


"1 AAA A 

1000mA 




9 19ft 
Z 1 Z 0 


1 Q c n 

i y o u 


1 9 Q /! 

1 Z o 4 


Q 9 9 

y z . z 


D U . 4 


^Jmv 1 ) *± «j 


9 1 0 ft 
Z 1 Z D 


10*7*7 

i y / / 


1 Q O Q 

x o z y 


y o . u 


ft o c 

o Z . o 


HSft'Bftl 4 4 


2 12 6 


2 0 11 

£J \J _L X 


13 6 7 

d. O \J 1 


9 4 6 




$$#|4 5 


2 12 6 


2 0 3 7 


14 2 6 


9 5.8 


6 7.1 


H»J4 6 


2 12 6 


2 0 4 9 


14 7 5 


96. 4 


6 9.4 


HJ£0ij4 7 


2 12 6 


2 0 2 6 


14 6 5 


9 5.3 


6 8. 9 


H»J4 8 


2 12 6 


19 8 3 


14 16 


9 3.3 


6 6.6 


#OlE0iJ4 9 


2 12 6 


18 9 2 


13 4 1 


8 9.0 


6 3.1 


gjfitil 3 9 


2 12 6 


16 8 4 


118 4 


7 9. 2 


5 5. 7 



4 m V g <£>^iM&^ i: Jfcie®^ 2 7 0 m V g £ tf>*lj&tt £ o 

5 15 0 mA, 1 0 0 0 mAOj&m^S&tJ^IJ/B W^fb LTV^ 0 

■f-ftfr^ J:b^®^14m 2 /g^^^^^^^t^^^?)6^ (HlfeM 

35, ^»j4 3) & N ®.%(D4^^mm&*m^t£^tcib, liswt? 

10 J:b^ffi^2 7 0m 2 /g^m^W«i:A/i^i^i62)^ (MMM 3 

9, ^»J4 9) te N 15 0 mA, 1 0 0 0 mAVvf MimMMMWlB^ft 

15 (HWJ5 0) 

i © £ % (D^mumi* 5 % i: Ufc 0 

^<D«t5^UT#bnfc^^l 00K*$I5^U ^40Kft%^7K@? 

61 

l 



Wb 02/41422 PCT/JPOl/10050 

i 
i 

it* v $ -mc*»«: 5 w&mmu uc> ismww ^ *v—\z.x 5 #m *> * y m 

1 

»<p£tttt£*fcT4HRLT\ 5 0-7 1 0 /im©WBfcR^WSr#fc. 
Gfefttil 5 1 ) 

1 

ft; 

'(H«!|5 3) 

t 

0fc»Ji 6) 



I 



WO 02/41422 PCT/JPOl/10050 

5 j i sifeLR6^ (¥3^) x<D*£mmm]±mmLtz 0 
3®0«to^ji:^^3. 2 o g/ cm 3 (D^mm^mm-r 

10 [tl5] 







#lMJ5 0 




mmm 5 1 




njfcfy 5 2 




Hlfc0il 5 3 




imm 1 6 





mi 5 (Dfamzkftits *ttv vm&m&&M ltv^v^wj i6©^ 
n^^xb >3^f7!) ym^m^m Ltcmmm 501-53 (om&iz, 

mm(Dm^bitmmm5 0-5 3{citi^tTWjTfc5 0 

k^5TOO»^^J^0^3. 2 0 g/cm 3 <D*&mmztoJ£l$, 
20 T&^tzffi&Wom&&*M&-ttt&, if^IW-^-CR -200 
D fcrfcJB LT^fc©JE*3ftASr»£ Lfc ( n = 1 0 0 ) „ 

63 



I 

WO 02/41422 PCT/JPOl/10050 



^©ir^^TOt 1 6 \Z.&t (n = 1 0 0 <D¥-%>m e 





/EMS (N) 


tmms o 


7.4 9 


5 1 


7.4 5 


£MM 5 2 


7. 43 


Mmm 5 3 


7. 40 


1 6 


4. 88 



T\ HWJ5 0~5 3fi$)l. 5^^^^1-6lt^^ofc 0 

io 777 y ^mt-&%>)%®im \,t£wmm<Dm&x*h, mmmumz i o %nm 
15 t%<Dmmz£z>&m skd • i i N ^^ahrc6o) (Dft&^m 



mi 7] 







«0»J 5 0 


0.19 7% 


mmm 5 1 


0 . 2 0 2 % 


mmm 5 2 


0 . 2 0 6 % 


I£8fc0!l5 3 


0.20 1% 


ttkm 1 6 


0 . 4 0 9 % 



64 



WO 02/41422 PCT/JPOl/10050 



0ULlC*UfcJ:3te, ±|2^WJ*5«tt>'itW!jt:1^ J I S^LR6^ (1£ 

mmm 5 4 & <t wbg^j 1 7 ) 

20 rW^^^M^j'MK'fcsrioW, xrd&i:J;5|s3£ 

i Wi/Mft=7^/H 0 Of lil^tt, 0. 5JCftg&<DY 2 0 3 » 
An t, m^fCi: Lfco 



65 



WO 02/41422 PCT/JPOl/10050 



iJ-^^IMb^y^ : ^> : Hfl?*£= 10 0:6:5 
£©l$©]^ftffi&tt % 3. 2 2g/cm 3 Htfeofc 0 

Ltz 0 

MIS : ®tM4'M : 1 2 N KOH= 10 0:1. 5:55 

£©B*OiEi&^©**tt2. 7 0 g/cm 3 ||t^f; 0 
10 LXiX 1 2N©KOHi 1 N©L i OH*r2a^Lfc*^RSrffiV>fc„ 

jE*B3il*fe^*S: 2 4 0 0 mA h , AftlKIK 2 6 4 0 mA h (Affi/jEffi 
£Sifc=l. 1), EWai*J:»z:^SWI¥ttJfc*S:l. 2m 1/Ah 

15 fy&XtCo 

f 3 faTo 6 # l^fXybftXQe* <D ?J\'—7<0Wfe&: 10, 20, 

3 0, 4 0, 6 0, 8 0t;©1H»NM»fcEtIU J0WWK:MT , eocv©»^ 

20 6< flfflfl t i"t" §B#, (0 : t) = (4 0~8 0 : 2 4~7 2) ©V^fcS^ 

fca*fc>a»5. ft, i oo^©m^-i§^--v : ^-e'bocv<Dii^BrfgX' 
^±fc#^tfc<t5^, i^ocv (^msgmjE) (BUtefcasafr 
25 a^rman^^^T^ «iw»3i*»e>i^^s*©iBini-cw«f 

66 



I 



WO 02/41422 



PCT/JP01/10050 



C. <Z> £ 5 ft^KifcV vt , £ BJHrafeSrfOffl UTI* S O C V 

■ (IHIflS 5) 

20 ihfD3m&<Dik*&#*>, ztizmimtLxmrnLtz., 

:<^]E»I^V\ *@*j«8 0%@^#ffl^T\ ?B&SrlO, 3 0, 5 



0 



25 



67 



WO 02/41422 PCT/JPOl/10050 



ft So 

20 ^i^c»fb=y^TfelPI*ft56**s»bJx5. 

'^^-=2rV7jc^-y^ : : 1 2N KOH= 10 0:6:5 

25 ^'©^©fife^ft^gtt, 3. 2 2g/cm 3 ^feofc. 



68 



WO 02/41422 PCT/JPOl/10050 

i 

' : ^TK^-f V^— : 1 2N KOH= 10 0:1. 5:55 

w&mmzm-zmmwiik^ 1 . 3 m 1 /a h § «t ? &jk u mf*/:# * • 

1 

g BJWt*:«iiWf 5 - £ a s T-# 5 r. £ \$W bfrXh 5 D 
(HJfefliJ 5 6 ) 

£JSW 2 lte, ^|§4§|3i:^ B ^^i^t5y t c^©^^-y2 2«(t^ 
25 *lfC*3!K 2 M©5iEI&= 5, ^VI/tMSSS, 0. 1 5 8MOfiS^ffi$&7K^^ 0. 0 

69 



WO 02/41422 PCT/JPOl/10050 

3 5M<Dfflgt="*A' hfrmmzttLTs 2 5 % T Tfrmfc* 8ftgf%— £ 
<D§iJ^T*#t^Loo, pH3yfn-723tll. 5~11. 9@£KHffllSlL 
fc 6 . 5 MOTfciWb^ p 5 ? A*SS«S:*»ttifi& L 1 0 (DM^mx^m^ 

t<Dtif(DW&l±3 7XXmWLft 0 

% btiit* 7 y - stjbwc • im%m q m vxm&fo® P h# 7 ~ 8 t^o^ 

T 5 % Z n > 1 % C o $ tlTV^S £ £ OflWB&fro fc. 

^ ^#ffl^7ll|$©Co (OH) 2 SrMt#Wf ) iON NaO 

h$t 1 5 irs^M bv^cDx^ia s» «t o rmmiz =» 'W 

* <5r/Hfr? T?S> 5 w £ OiSIt, X RD «fc 5 K£ 
C P <fc o T«S£ Lfc i: r h 5 4 %T*fc o fc„ 

B0 te#l 0 MmT\ 1~2 0 izm^fc5IE^^2:ifi^$HSlft^"T?fc5r.i: 

1 
1 

70 



1 



WO 02/41422 PCT7JP01/10050 

5 IftEO. 4 9X 1 0 4 ~4. 48X10^/0 111^0-7 3^7^ 

X|g (ffl IWP 2 3 0X8 0) [a5D-73W^3^ *3,fctW7 
:=*W-* (0^7=3. (ft) fGRN-T-54S) fc.fc5£$Jft^ 

;©H©^i2 0 0~8 0 0A*m©teiBfcfe^5 l|aIB©lR*Sraf 1 8fc 
io ^-To 

15 

[Si 8] 







(X 1 0 4 N/cm) 


• (%) 


0. 49 


4 5 


0.9 9 


5 0 


1. 5 1 


5 5 


2. 02 


5 8 


2. 5 1 


6 1 


2. 9 9 


6 3 


; 3. 48 


6 4 


3. 9 7 


6 4 


4. 48 


6 4 



mi 8)5>fcta— Jay^^lCiSi^ffAti, 1. 5 X 1 0 4 N/ c m&± 

71 



WO 02/41422 PCT/JPOl/10050 

p^7Ziys<l?#<offi!Km%%lfrtZ>tl. 5X10 4 ~3. 5Xl0 4 N/c 

5 Z<D&, n—7=iys<?#<DJ$mmftl. 5 1X10 4 ~3. 4 8 X1 0 4 N/ 
cm^fe (^7^^ W^SriltT) ^bftfc2 0 0~8 0 0/im©MH 

10 Siirb-CIE-^U ^Lfc 0 

^;t^vo»fb~y^vt' : ^-xjfV : 1 2N KOH= 10 0:6:5 

15 1 3E#& : S&tM&'M : 1 2 N KOH= 1 0 0 : 1 . 5:55 

i 

r (DtifVm&ff^^m* 2. 7 0 g / c m 3 m^T?feofc 0 
IfflSR&k LXfc, 1 2N©KOH7K^m-Z n O^fPi-atT^ILfct© 

* . y y-* -^bSrAfllUfc^ft/AShj/^Sr, -frfcbfcffrnfr-C* 
r. (DB#OIE@-^flJ^^SiJ:^i-5 2 0 °C-e<D 1 0 0 mA/ 0 . 8Vcutft 
25 mi 9fl>£>, 0£ LVVEfej»®g{3:, 2. 7~3. 5g/cm 3 tfc5^i 

i 

72 



WO 02/41422 



PCT/JP01/10050 



ikl 9] 



(g/cm3) 


(mAh) 


sEmmm 
(%) 


2.4 5 


13 4 9 


8 0 


2.7 2 


16 4 7 


8 8 


3. 04 


19 2 5 


9 2 


3.2 5 


2 0 5 8 


9 2 


3.5 2 


2 18 0 


9 0 


3.8 2 


2 0 7 7 


7 9 



Otttfl 1 8 ) 
<DX*hZ> 0 

i 

' 73 



WO 02/41422 



PCT/JPOl/10050 



35 ^^mmmtnm^d^Mm-y^^^xm^x^vim^ 

ffifet** 3 flftcfco T V n 5 i t $>mW Lfc„ 
*ft/ci:r56 0%-Cfcofc 0 

U;$»fcfrO. 5 1X10 4 ~3. 4 9X1 0 4 N/cmX'©o^7 3^7v / 
aV^S («) IWP 2 3 0X8 0), 33J:t«ia^9-» 

15 v-g^S (0^7^3.W-^ (80 IGRN-T-54S) ^frfcoTjEfii 

: 2 0 0~8 0 0 jumO^fflfcfctt 5 1 IUB OlRa^Sr* 2 0 

20 [12 0] 







(}< 1 0 4 N/cm) 


(%) 


0.5 1 


2 7 


! 1.0 2 


3 3 


1.5 2 


3 7 


2.0 1 


4 1 


2.5 2 


4 4 


i 3.0 3 


4 4 


i 3.4 9 


4 4 



74 



WO 02/41422 PCT/JP01/10050 



1. 5 X 1 0 4 ~2. 5X1 0 4 N/cmC9$£ffliCfc5;$\ ^tlXkMMM5 6<D 
5 flflC, |Ute#i|»f>-C02l* 1 . 5X10 4 ~3. 5X 1 0 4 N/cm<D$£fflte:fo5 

ti, ttmwnmxix mm^m. 4 9xio 4 N/ C m»x^Mi 

fc.' 

ttA^lCd3V^ffii*!oytP-73^^^©^flE*: 1. 5 2X1 
0 4 ~2. 5 2 X 1 0 4 N/cmH (^7=a^*iLt) Hfcjlfc2 0 0 
-8 0 0 ^m©5^»^AA^^^U^E^JE^X^t#@^^^W 

20 i^fi^W:, H»j 5 6 P CMP Z n 0"£#W!¥Rft if 

d ©NF©jE«E^^^^^N-5 2 0 °CT*<7> 10 0 mA/ 0 . 8 V c u t JfeSK: 

&tfz%w&&b2Emmmt:m2 item-* 

25 



75 



I 



WO 02/41422 PCT/JPOl/10050 

i 



im2 1] 



■ mmsm 




Mil 


,( g / c m 3 ) 


(mAh) 


(%) 


2.11 


8 8 6 


6 1 


2.3 2 


113 4 


7 1 


2.5 1 


12 7 8 


7 4 


2.8 9 


13 9 2 


7 0 



3 2~2. 8 9 g/cm 3 CDf£|Sfcfr5/&\ ^;ft/et>Jli&#|<£:S 1 9 £Jfc|fc-f5 
5 i: : 2. 4 5 g/cm 3 »T) MLfcteV\fcHt»T»*> D > 

i&mmm<Dtm*?tt?:5 ^iW2 o~2 5 o%@^kitiv^ i^E^nSo 

1 

1 

15 fc,£ 0 

5 6 <£>f-C& o £ ^>iliV^WJffi$^#yt^^ : 3 . 2 5 g 

20 ^mmwm^mzm^mm : 2. 5 2g/ C m 3 ©iEWMv^i$ 

ftfc^l&JBlc U6 0 °C#|S^;T 20B TOg Lfcm> 2 0 if UT 
lOOmA/0. 8Vcut©M^V\ ^^©JEWJ^^Jili-S 

76 



WO 02/41422 PCT/JPOl/10050 



© 3 . 2 5g/c m 3 <DlEm&Mft%%^tcWM(03EMm%^ : 9 1%, S2 1 
■ *<&2. 5 1 g/cm 3 <DlEmi&ftfc&m^1tWk<DlEmi\M& : 6 5%) Sri 

5 



DS2 2] 





SttMB** (%) 


Uli 5 6 


7 0 


itum 1 8 


5 8 , 



^ 2 2 a>e>, ^mmwrnx^tcmmm 5 6 <o\mm 1 8 

JEte. jEB, ^fii^c^3V^-c J e^^ J e^^©@^ittl^#tIft!i$^^TV^5©T^ *iive 
*L©fliK:i3VN-cS»^f^, **#*©££fc8HH£*u, -©#*©WeH<P*t 

20 <Dk%7LbflZ>, 

1 

77 



WO 02/41422 



PCT/JPOl/10050 



5 WLkOfU/SRTIBtt 
10 lc£*teteffl£*i5 D 



WO 02/41422 



PCT/JPOl/10050 



: m * © tt Be 

i 

5 fc*5V^ ASlttSEl:(cm-5jEnilMOHs«rl. 0-1. 6 £ U 
JE^S^ft^Mt-^T/^ym^it^l. 0-1. 6ml/Ahtt 

i ^^a<bs MSBjEffijgW©^©*^, 0. 2:1-0. 5 : lt'fe 
a>o N MIBiE^^^^feS^^gpo^^Wl 5-3 0^ 

15 3 . ifi!2^TO= jy ^/uJEtt-lMKfo&S, 4 VIM KT * M#3iT'fc5 n b * 
20 fE?fe 0 

25 t -r 5 if ^oisffim 4 mt. ft n.m 5 ^0 v ^ h^icb*o*h»=. 

79 

1 



WO 02/41422 PCT/JPOl/10050 



-yfri>X*m&£frtc**i<'fcmib~yfr/v%L : ¥-, 

E^bH^/vk H$tfb-=i/^k -M^'^k *!Mk3^bJ: 
5 Sff *L34>ft < £ fc-o<DftSt-e*> Sri: £ -f 3l»#©$£ffl|? 8 

lOOQ-c mgTOS- «r«P«i:i"«l(l*©ttBa» 1 o:>ilBgc©~ y 

20 JjCfc v» LIU Eov vj* *ii&>K:©lfc©«HJg= y ^/Hl&-^ift, 

13. ilir^tt^*U:£*aft^^®*#, 3~l5ll%t^5rt 

14. WSBEli^*Jc^«)5ft«tt^©*^ 3-1 0fi%ffe5;i 
25 15. "fi&fE&3§*fc : ?©tfc&®fcas, 1. 0-3 0 Om 2 /gt?fc§r^^ii#m 

i:i-s»*©«sHM 1 3 wz&mn&vm- y&^wk-wm* 

1 

80 



WO 02/41422 



PCT/JPOl/10050 



17. Wlti&limrT'tfs Jfc«BSKl. 0~3 0mVg©»f2 5~7 5 
K*%;RtWfcS®» 30~300mVg O^*^ 7 5 ~ 2 5 

^m-efe 5 t t t ©ikbjb 1 6 to«©«pb^= * ^/he 

1 9 . HtflS^^T y ^itoi«, MIB]E*£*fl*fc o . 0 5-0. 5 MS%^t>J 

2 o . tmr jvh y wmtt* ®n t u-c*SMb* y * a, TkgHirt- f y »> 

2 3.' mrlBm*^^ffl^ 2 2 JgfB«©$B37B= y *vHEI&-lWt»teto&*5 



81 



WO 02/41422 



PCT/JPOl/10050 



2 5 . tfTCBK ifcc-S? S.I40-80 °CT\ 2 4 B#F^~ 7 2 I^Mff 

15 2 7. =yer/V^{b^^*jES^frii-5JEft^J©a^^JBE«§J* 

2 8. m^^^r^it^^o^mmmK 1 ~5 0 m mO«||:fc5 
20 Sr«N» i- 5 if *^taffl^ 2 7 «JB*©»Mffilfc= * ^mh^m 

2 9 . 5, frji&ktm t tjv% y e>, 

25 * fc&fb LTa^ hto&WX**i<vmte= ^Wb^ftfi^fcMs 

82 



I 

I 

WO 02/41422 PCT/JP01/10050 

i 
! 

10 j ffi*£*>;!fc&©JfitfJ#l. 5X10 4 ~3. 5X10 4 N/cmt*fc5I^ 

3 2. tuis^^^^^ioT^Eo^isis^^mi-s^Maxm^^ 

i vvC#»«BSr2 00-8 0 0 iimkirZZb&MkkttWlL<DWm 
15 2 9 £fcv> 113 1 «©v^H^ltia«o«ffifflJEiHS= y^r^mt^lE 

3 3. S&IBat&U ^LfciEtt^*M^UT]Effij«J^Sr«3frr5 
| IgfcJSWC, jE&&&fe£&2. 7~3. 5g/cm 3 if5ri:M 

20 | 3£#& 0 



83 



I 



WO 02/41422 



PCT/JP01/10050 




1/5 



# x m m mm) 



WO 02/41422 



PCT7JP01/10050 



B 2 



S- 1 



S-2 



S-3 



S-4 



S-5 



S-6 



is m n 





\ 


< 







E *8 





v 


< 


f 











4 



2/5 



WO 02/41422 



I 3 I 



PCT/JP01/10050 




3/5 



# x m m msm 



WO 02/41422 



PCT/JP01/10050 




20 



4/5 



# * m m, (WJ26) 



WO 02/41422 



PCT/JP01/10050 




5/5 



# a. m m (mm 



INTERNATIONAL SEARCH REPORT 


International application No. 




PCT/JP01/10050 



A. CLASSIFICATION OF SUBJECT MATTER 

Int. CI 7 H01M6/06, H01M4/06, H01M4/08, H01M4/52, H01M4/62 



According to International Patent Classification (PC) or to both national classificat ion and IPC 

B, FIELDS SEARCHED 

Minimum documentation searched (classification system followed by classification symbols) 

Int .CI 7 H01M6/06, H01M4/06, H01M4/08, H01M4/52, H01M4/62 



Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched 
Jitsuyo Shinan Kbho 1926-1996 Toroku Jitsuyo Shinan Koho 1994-2002 

Kokai Jitsuyo Shinan Koho 1971-2002 Jitsuyo Shinan Toroku Koho 1996-2002 

Electronic data base consulted during the international search (name of data base and, where practicable, search terms used) 



C. DOCUMENTS CONSIDERED TO BE RELEVANT 



Category* 



Citation of document, with indication, where appropriate, of the relevant passages 



Relevant to claim No. 



EX 
EA 



PX 
PA 



PX 
PA 



JP 2002-8650 A (Sony Corporation) , ~ ~ " 

11 January, 2002 (11.01.2002), 
Claims; Par. Nos. [0044] to [0046] 
(Family: none) 

JP 2001-15106 A (Matsushita Electric Ind. Co., Ltd.), 
19 January, 2001 (19.01.2001), 
Claims; Par. Nos. [0007] to [0011] 
(Family: none) 

JP 2001-93525 A (Sanyo Electric Co., Ltd.), 

06 April, 2001 (06.04.2001), 
Claims; Par. Nos. [0023] to [0027] 
(Family: none) 

JP 2000-311703 A (Sanyo Electric Co., Ltd.), 

07 November, 2001 (07.11.2001), 
Full text 

(Family: none) 



27-28 
1-26,29-33 



27 

1-26,28-33 



27-28 
1-26,29-33 



1-33 



□ 

Further documents are listed in the continuation of Box C, Q See patent family annex. 



* Special categories of cited documents: 

"A" document defining the general state of the art which is not 

considered to be of particular relevance 
M E" earlier document but published on or after the international filing 
date , 

"L" document which may throw doubts on priority claim(s) or which is 
cited to establish the publication date of another citation or other 
special reason (as specified) 
"O" document referring to an oral disclosure, use, exhibition or other 
means 

"P" document published prior to the international filing date but later 
than the priority date claimed 



K T later document published after the international filing date or 
priority date and not in conflict with the application but cited to 
understand the principle or theory underlying the invention 

W X" document of particular relevance; the claimed invention cannot be 
considered novel or cannot be considered to involve an inventive 
step when the document is taken alone 

"Y" document of particular relevance; the claimed invention cannot be 
considered to involve an inventive step when the document is 
combined with one or more other such documents, such 
combination being obvious to a person skilled in the art 
document member of the same patent family 



Date of the actual completion of the international search 
18 February, 2002 (18.02.02) 


Date of mailing of the international search report 

26 February, 2002 (26.02.02) 


Name and mailing address of the ISA/ 

Japanese Patent Office 

Facsimile No. 


Authorized officer 
Telephone No. 



I 



BBSMMEfHr 



m&mm&^ pct/jpo 1/10050 



A. 89J0«-*-£#V0#M (BIS 


SS#Sf#?S (I PC) ) 






Int. CI' HO 1M6/0 6 


H01M4/06 H01M4/08 


HO 1M4/52 


HO 1M4/6 2 






m (IPC) ) 






Int. C I 7 HO 1M6/0 6 


H01M4/06 H01M4/08 


HO 1M4/5 2 


HO 1M4/6 2 



'B*n*R*i£&tt 19 2 6-1996* 

• B4£K&H%JS9r£&tt 19 71-2002* 

<B4«2ft£ffl9r$&tt 1994-2002* 

B*H3feffl3W3e3W»a«l 1996-2002* 



9lffi:MR© 



HOTS 

ff#©$51g©&^ 



EX 
EA 



PX 
PA 



JP 2002-8650 A (7 ~-8c*£tfc) 
2 0 0 2.0 1. 1 1 

Mm»3ft©«B] , [00441 -[0046] 

JP 2001-15106 A (*&T'«SSSitt*^tfc) 
2001. 0 1. 19 

Ifflfrntrtm] , [000 7] - [0011] 

(775 y-*u 



2 7-28 
1-26, 
2 9-33 



2 7 

1-2 6, 
2 8-3 3 



TEj H^tq®0«tf<OtUil4fctt#fF-Cte5^> BI&tiiI©B 
St&lt&3E£;h,fc'b© 

xit ,01* fttrt-) 
rpj onittWBtt-c. fi»o4B^©£«©£ttfc&&tWi 



rxj »icB8aos>53aRT?*oTx s*xr©*t?3sw 

J: o Tit^tt^fcV^ h%*. hfih t>© 
r&j i-^r^ Y7 7$.V-%n 



18. 0 2. 0 2 



?6.0? P2 



B»W*ttH©**Rtf*>"T:a 

B^B^lfr/r (ISA/JP) 
iSHMW-l 0 0-8 91 5 
SOKSf ttffl KfitfHHT S 4 « 3 # 



fllS#-§- 03-3581-1101 




4X 9 3 5 1 



34 7 7 



«SCPCT/ISA/2 1 0 (IK2-<-S>) (1 9 98*7£) 





a^tfJ!S#-^ PCT/JPO1/1O050 


c m*) t 














PX : 
PA ' 


JP 2001-93525 A (HffltliS^tt) 
2 00 1. 0 4. 0 6 

[#fFiif*co$£ffl] , [0023] - [0 027] 


2 7-2 8 
1-2 6, 
2 9-3 3 


t 

A , 

1 

l 

1 
1 

i 


JP 2000-311703 A (H#®^^*t) . 
2 0 0 0.1 1.0 7 


1-3 3 



HWPCT/I SA/2 1Q <*2"«-S?©gMr) (1 9 9 8^7^) 



